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WHA I IS C LAIMED IS: 
\ 

y A n^/zle tor use in fluid Irealnienl system having a proeessing 

medium, the no/zla being immersed in the medium to w ithdraw a How oflluid 

\ 

from the medium, th^ nozzle eomprising: 

an outer screei> ineluding a pkirahty ot sereen openings eolleetively having 
a screen open area, the outer se;^cen defining an interior cavit\'; 

a duct in lluid et)mmunieation w ith the cavit\ ; and 

a flow restrictor lor Hmiting the How rate betw een the cavity and the duct. 
1 0 the flow restrictor including a tube extending from the duct into the interior cavity, 
and at least one orifice dij>posed in the tube providing fluid communication 
between the cavity and the duct, the total orifice area being less than the total 
screen open area. 

1 2. I he nozzle according to claim 1. wherein the orifice is disposed at 

an angle non-perpendicular to a central axis of the tube. 

i 

3. IIk' nozzle according to claim 2. w herein the orientation of the 
orifice is such that a flow of fluid from the oriflce into the cavit\' is directed 
tow ard a bottom portion of the screen. 

4. I he nozzle according to claim 1. wherein the orifice is disposed 
generalK' perpendicularK' to a central axis of the lube. 

5. I he nozzle accordmg to claim L including multiple orillces 
disposed at different radial orientations around the tube. 
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6. \ noz/le according to claim 1. wherein the screen is generalK' 
c\ lindrical. the noA/.le further comprising an end cap mounted to a bottom of the 
screen. 

7. 7 he nozzle according to claim L wherein the screen is generalK 
c\ lindrical. the nozzle further comprising an end cap mounted to a bottom of the 
screen, wherein the restriotor further comprises an end wall mounted to an end of 
the tube, the end w all being spaced trom the end cap. 

8. 1 he nozzle according to claim 1. wherein the screen is generally 
cylindrical, the nozzle further comprising an end cap mounted to a bottom of the 
screen, and wherein the generall^cylindrical wall extends to the end cap. 

v 

9. 'lilt nozzle according to claim 1. further comprising an auxiliar}' 
fluid duct for providiilg tlow of an auxiliar\' fluid, the auxiliary duct in 
communication w ith the inWrior cavity and an auxiliary restrictor for limiting the 
flow rate between the cavity and the auxiliary fluid duct, the restrictor including at 
least one orillce providing fluid communication between the cavity and the duct, 
the at least one auxiliary oritlce having a collective open area less than the screen 
open area. 

10. The nozzle according to claim 9. wherein the auxiliarx' restrictor 
includes a tube positioned w ithin the interior ca\ it\\ the at least one oritlce being 
disposed in the wall. 

1 I . The nozzle according to claim 10. wherein the auxiliarx' restrictor 
further includes a check valve mounted upstream of the tube to permit one-way 
flow awa\' from the auxiliar\ orifice. 



23 



Vl. A ti^iid ircalnienl system comprising: 

a \ cssel. \\ hO^'oin a granular processing medium occupies at least a lower 
porti(Mi of the v essel: 

an upper manifold for introducing fluid into the vessel above the processing 
medium: and 

a lower manitbid for withdrawing fluid from the medium, the manifold 
including a tluid exit duct, and a plurality of no/zles immersed in the medium, 
each of the nozzles being in communication with the lluid exit duct, each of the 
nozzles having an external screen having a pluralit\' of screen openings having a 
collective exterior open area and the screen defining an internal cavity, and a flow 
restrictor providing fluid communication between the interior cavity and the duct, 
the flow restrictor having a generalh cyfindrical wall positioned w ithin the interior 
cavity, at least one orifice being disposed ill the wall, the at least one orifice 
collectiveh having a total orifice area, whereir) the total orifice area is less than the 
exterior open area. 

13. I he invention according to claim 12, wherein each of the nozzles 
further includes an auxiliary duct, an auxiliary restrictor ha\ ing at least one 
auxiliar\ orifice prcn iding communication between the auxiliar\' duct and the 
interior ca\ it\ . and wherein the vessel further comprises an auxiliar\' manifold in 
communication \\ ith the auxiliary duct. 

14. I he inv ention according to claim 12. wherein the orifice is disposed 
at an angle non-perpendicular to an axis of the c\ lindrical w all. 

1 5. 1 he in\ ention according lo claim 1 2, including multiple orifices 
disposed at difTerent radial orientations around the wall. 



16. The in\cnlH;>nm:cording to claim 12. wherein the orifice is disposed 
generalK' perpendiculartx' toVt central axis of the cx lindrical w all. 



17. A fVocess for treating a tluid. the process comprising the steps of: 
a providing V v essel ha\ ing an inner chamber, the chamber containing a 

processing medium t^irough which lluid can pass: 

introducing the process fluid into the chamber above the medium: 
providing a manifold including a pluralitx' of nozzles in communication 
w ith an outlet, each of the nozzles including an outer screen defining an interior 
cavity, the screen having a plurality of screen openings having a collective screen 
opening area, a duct, and a restrictor having at least one orifice providing tluid 
communication between the duct and the interior cavity, the at least one orifice 
positioned generally within the interior cavity and having a collectiv e orifice area 
less than the screen opening area: and 

withdraw ing tluid from the medium into the nozzle through the screen 
openings so that the tluid tlow s aci\^ss the interior cavity, through the oritlce and 
into the duct. 

\ 

18. process according to claim 17 further comprising: 
ceasing the hatroducing of process tluid: 

introducing a rVconditioning lluid into the medium: and 

w iihdrawinu the tvconditionine tluid into the nozzle throut^h the screen 

\ 

c^peninus so that the tluid f\ow s across the interior ca\ itv. through the at least one 

\ 

s 

oritlce and into the duct. \ 

\ 

19. I he process accorcKng to claim 17. tlirther cc^nprising: 

prov iding the nozzle w ith aiiauxiliary duct and an auxiliar} restrictor 

\ 

ha\ inu at least one auxiliarx' orifice wXjth a total oritice area less than the screen 

\ 



2S 



eninu area, th 



opening area, the prificc prcn iding tluid communication between the auxiharN' 
ciuct and the inlericV ca\ it\ ; 

ceasing the iiVoducing ol^ process lluid: 
introducing a reconditioning lluid into the medium: and 
withdrawing the reconditioning fluid into the nozzle through the screen 
openings so that the iluid Mows across the interior cavity, through the at least one 
auxiliary orifice and into thA auxihary duct. 

20. The {^ocess according to claim 17 wherein the medium is an ion 
exchange resin, the prdi^^ess further comprising demineralizing the process tluid as 
it tlows through the mediih^i. 

2 1 . 1 he process according to claim 1 7. wherein the medium is a slurr\ . 
wherein the w ithdrawing step rurther\esults in removing moisture from the slurry. 

22. 1 he proces^ccording to claim 2 1 . further comprising the step of 
forcing liquid outw^ardly throhgh the screen openings to clean the openings. 

23. A nozxle for use in a system for withdraw ing lluid from a medium, 
wherein the system includes more than one of the nozzles connected to a common 
manitbld. each of the nozzles comprising: an outer screen defining an interior cavity, 
the screen including a plurality of screen openings, the screen defining an interior 
ca\ it) : a duct pro\ iding tluid comminoication between the manifold and the interior 
ca\'ity: and a How rcstrictor extending from the duct into the interior cavity, the How 
reslrictor including at lest one orifice positioned w ithin the interior ca\ it\' pro\ iding 
fiuid communication between the ca\ it\ and the duct, the total oritlce area being less 
than the total screen open area. 



